Localization of Rab3A-binding site on C2A domain of synaptotagmin I to reveal its regulatory mechanism.
Synaptotagmin I (Syt I) functions in the regulation of neurotransmitter release and multiple other cellular processes through its C2 domain binding to other molecules. Our previous study demonstrated that Rab3A, a small GTP-binding protein, is a new interacting partner of Syt I and could bind to both of the C2 domains; the polylysine motif in C2B is a key site for Rab3A binding, but the binding site on C2A is not clear. In order to localize Rab3-binding site on C2A and reveal the relevant regulatory mechanism, in the present study we investigated the interaction between recombinant Rab3A and various C2A mutants. The results showed that a key Rab3A-binding site on C2A is located at R199K200 in the flexible loop 2 of the domain, and the site does not overlap with most of the known functional sites or residues. It was speculated that the interaction between Rab3A and C2A is not simply based on electrostatic force, and Rab3A regulates C2A-mediated vesicle-presynaptic membrane fusion mainly through affecting the C2A binding to phospholipids in the presynaptic membrane. These results have contributed to the comprehension of action mechanism of Rab3 and synaptotagmin in the regulation of synaptic vesicle exocytosis.